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A Hugo y a mi familia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Be the changes that you wish to see in the world. 
Mahatma Gandhi 
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2004-2006 
Standards organizations: 
- ISO 14064 (ISO 2006c) 
- GHG Protocol (WRI and
WBCSD 2001)

2011 
Standard, products 
GHG Protocol
WRI/WBCSD 
2011a,b) 
2008, 2011 (BSI 2008a,b,2011a) 
Normative products (BSI/DEFRA/ 
Carbon Trust-UK): 
- PAS 2050 (Goods and services)
2012 (BSI 2012) 
Normative products: 
-PAS 2050-1 (horticulture)

1988 (update in 1990, 
1996, 2001, 2007) 
Intergovernmental Panel 
on Climate Change 
(IPCC) (WMO+ UNEP)

1997 
Protocol
Kyoto 
2011 
Standard 
products 
ISO 14067 (ISO 
2011a) 
1996  
Standard 
ISO 14040-44 

1992, Rio de Janeiro 
United Nations 
Framework 
Convention on Climate 
Change (UNFCCC) 

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Direct applications: 
-Product development and 
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- Public policy making 
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Using the benchmark HC5 (concentration that is likely to affect 5% of species) the effect factor in LCA could be 
0.05/HC5 instead of 0.5/HC50. However, reasons for "
	 the HC50 included that the uncertainty of the 
estimate is lower than on the HC5 estimate particularly for small data sets of test results, and the HC50 is usually 
required anyway to estimate the HC5 (Payet 2004; Pennington et al. 2004). 
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1. Climate Change 
2. Ozone depletion 
3. Fossil fuel depletion 
4. Mineral resource depletion
 
5. Water deprivation 
6. Terrestrial acidification 
7. Photochemical formation 
8. Agricultural land occupation
9. Ionising radiation 
10. Urban land occupation 
11. Natural land transformation
12. Marine eutrophication 
13. Freshwater eutrophication
14. Particulate matter formation
15. Marine ecotoxicity 
16. Human toxicity 
17. Terrestrial ecotoxicity 
18. Freshwater ecotoxicity 
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Distribution Network 
CONSUMPTION (1 m3) 
Sewerage 
Wastewater Treatment Plant 
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Cement Plant 
Potable Water 
Treatment Sludge 
Wastewater 
Treatment Sludge 
Seawate
r 
Surface Water 
Industry 
Irrigation 
Other uses 
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Boundaries of 
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Distribution Network 
CONSUMPTION (1 m3) 
Sewerage 
Sludge Agriculture and composting Cement Plant 
Potable Water Treatment 
Sludge 
Industry 
Irrigation 
Other uses 
Wastewater 
Treatment Sludge 
Seawater 
Groundwater 
Potable Water 
Treatment Plant 
Surface Water 
Chlorinate  
Seawater Reverse 
Osmosis 
Brine 
Wastewater Treatment Plant 
Tertiary 
Treatment Reclaimed Water 
*Grey boxes are new added from figure 1 
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y que sean tus pies los que te marquen el 
 te llevarán donde más quieres…
.#)+
 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
310

 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
Part VI. Conclusions and Outlook   Chapter 11 

311

'


!	"
	!
	!
!"!!
	
	"	1
! 
!!#!

 	"	"&

!# 4 !0) ##$# ,# $*$# $- ()'# (&$* '$
*'(.)#.
- !
#! "	 $
"!"	$ 	S
	 	

"	 9   ! @!
 "
	1 1
 
	!
	1 
	VA& 
!  	"" #$ !	

S
		)!


!
"
"	$9!
!
!# 9!" 
 
9  
 :	 	
 
	 "	
 #$!	" " @	1
!$!
J$	"!
!
	A&
- .
 ! ! )" 
 #"  
	S"  $ 	 	
$
9
:
	
"		"$9	&"	/	
91	$
$B"!@1!
1!
B9
 #$1 	"!
A!9! #!"	"	
	
@$


1
 $1	

9	
"!A!
	$		
	
9
	!
	1	"!	$!!	
	)!
	!

# !
 " 
  
	!!	 	
	 
 	 9 	  

"

$& 
 /$ 9 @!!
	! 
 9A  $

 " 	  #$  
! ! ! 

	 	"


7$ @!!
	!A1  ! !  : 
 :	
9" !!!!	 !
$
9	&
- '" 
	!!
)"	!B"	"	S
	

! 
 
	  
! 
 
#	 
  


!!!	"
"
"!		!&!
	""
!	""S" 
 
 ""!! 		$ 	:" 
 !
"	
	
 " !
!	
	!!	9$&	
""
	19	 
!!#!!

	!
"7"
	$
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
Part VI. Conclusions and Outlook   Chapter 11 

312

  
9"! 		 $"

 	! ! ! 9!"! # 
" #$
9!1 !  
"#  

!#B#!	!	"
#	"9
!!!!	&

!#4(''$+'$*#)'$*'(.)#.
- 
			
	
	1
9
:!
#"
	
	  
 
   
S
	  !
" # 
	S"1 #!
!
  #! : #
	 !)!
	1 !
 $1  
""
	 
		 
" 	 
	 S	1 "	"! 
	   &
""
	$1

!!1!	!!$
 

	$	
!	""!"	!"!@&&	
		1!$!
#
	"!1 !!
	! 
"! 	" 

	A& !
1 
 
"#!! )" 
#" !!
 #  $ 	 	
$"
	"

 "
	!!	S
	
!&
!#4('$#'%'(-3)"$#$-"")'(#'$%,#.'$*'(.)#.
- 9 	!
	 !  !	 
# 	 "	 
! 
	!

	"  9
" 	"  	 #   
 
! 9	"!& '
" 

	
"

$
!
!	$#
!!!	
!	 ! 9   !	 	  !	$ ! !"$ 	 	 @ 4A1
! 
 	!	 ! 
		! 	 # 
  	 
 
!
9	"!&'
1
" 
"	!!"$!
"#
#
"	"

# 1
##
!!!!!	$!	
!

	!
	"9
"&
7


!"S
	

1	"
"	"
#""&'
"!
#	" 
"
!!1!
	
	"!
#

	!":		

	"	$"


!!

! 
!9	"!1	"""
	$1!
"
"
99

	!
	 "! 
 	 	! 	 !	$ @
	 

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
Part VI. Conclusions and Outlook   Chapter 11 

313

""X	!" !9 	
9! 
 	
	! :  #$
!9
	!
	
	!		A&"	

1  
" 
 	 ! 	 # "$ :	 
 
!	$ ! !"$ 	 # " " @ 4A1 #  !
" #
		"	""9!$7		1!	"	
!!
	"	"	
!9	"!$!!
	"9
"

&&."		1	
!	
!	&
- Q
9"$!1  ! 
 	"
	  !!!!	 
"! ! #	
"$ 	!	 	 & 	"
	 	"
! 
	#	 
 
	
!
(

	 @
(A	" $7!!"9"	
	! @&& ! 
	 #
" !$ 
" # 
	"" 	  !
Q((TT$1 (' $1 ('TTBA1 9 	"  
!
	
#9	 "	  
! 	"  
	   "
 &'!
		"
	
"!!
"
	"
!


		!@&&!!B$A&""
	$1	

	
	

 # ""!!" 
 
   
	!!	$ 
 	"
	 
"! !
" 
  
" 
 
	  
 "
	 
 	"
	
	"
!&
- ! "!!
	 
 "!	7
 9 ! 
Y!9
	 	! @YYA 	 	 ?#	 Y $ ! 	 	 
!	

!$9
 	!
9!$&'
!#!"
	
S
		)!
"#	"	
	 ?#	 Y $ 
" 
 
#	  $ 	" !$!
	"	  ! 
 9 ! 	 	

$ 	 
!
"!1 	"!$
	"  ! 9 ! 
 "  
 9 		& 	
""
	1
 !!	" ! !!1 	"! 
 


	1 #$
!
!	"	 
		
"!

"	!!
#	9$!
":	

	&

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
Part VI. Conclusions and Outlook   Chapter 11 

314

!#4$(#'$#1$)1'
- 
 ! "!!
	 
 "!  9
: 
 "!
	B:	
	" 
##! 		! 	 1  ! 
! 
	

" 		! 	  !
" # #
1 ) $ 	"
)	 $""!!"&

!	"	!9
:
!!!!9
	"#
	

	

!19#
##$!"

"	
$
!

!!!!
 	!	! 
	&
!
	9#!
 !
	"	

	"	
$ 
  !! 
 "" 9 !  # !

	 
	
"		 !&
- 	 ""
	1 	   !"! @&& 
	
S	  	
!
! 
 Q 	" 
 // 	" " 
	 !!
	 
! 

! 
	"
	!A1  #$ !  $ 1  	 9	  !
 
	 1 	$ #!  9 
	"
	!  	  
!&.

 19"	!
		"7!!

9 
	!
	 
 
!  $ " 
    #$ 	
		 

	! 	" 

$&  !	" 
"

! 

9	"#
	

	

!1	#
	"#$
!$! 		$ 	$!!1 #!" 
	 !" $ 
 	!
	" !!
	! 
#	" 9  ! 
 	 	
$ " 	" 

! 9 :	
9	 !
	& 
	 	
	 .
	B
 	$!! 


7!		)!!#!"
 		$

	!!

 ! !  
	 9$ 
 
 	 ! 
 ""!! ! 
 9

	!
	 	"  	 
	 	 & 
9 1
!#!	 !!   "$ #	 	" 	 ! "!!
	 	"
	!!"$	"9$
	!9!

!)!
	!
!" 	 ! 


:& 	 
  	 !! 
 ! "!!
	 ! 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
Part VI. Conclusions and Outlook   Chapter 11 

315

'

"(	^ 
 9 !!!  
 	"! 
 
!:
"!#	9 !
	&
!

	"!
#	"	"	
	 		$ 9
: 9 
	"	 	 !&  
9! ! 

: ! "!
	!& '	$1 9 	 
!  !	 :	
9" 9
9$! 
 " 		
   !

	! 
 
  	 
		 
		 

!
$&




UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
316


UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
317



 
 
 
%$(
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
318

 
 
 
 
 
 
 
 
 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

319

/
&f
&f

%XX999&	&	XX@@#!9-9: 36 )-
AAX&!7

"$1&1"1=&@6A
!$!!&.		
!$!!!!!	1
!$!!
	"	YB>	%		"	"!!	"(!!%Y!	
	1116j635&

M	 " /!+ " G-! ?	 !!  "  @/?A& (
- ,FB
.
""G?!
!	#"GG@.?A&

	 " G	 
			  "  .n! " G	1 @2A >	 " #
	&
%XX999&#	#
	!
		&
X

1

"	"
	!"	
	/
 		@A>!
!


	&			"#

:!&!"
	&>Q54FBF3B5BF3BF

"1>&11>&1P"1&@FA($!

$
!
		7!&
	>
!		"	$
	1#"$1&ISE:1.&I!1.&I
/	
	1&1"!&>:!>!%4B3&

L1 '=&1 
*1 &1 !1 &1 
	
1 '& @FA ?#	 
	"9 
	#
	 


	9#
"!	"
	"9"	"	
!$!!&!
!!"
9	

"@	A@!	!A&+SB/1=&@"&A1,
!
"		"<1 
@	A1255B4F&


1 =&1 
1 (&1 	!1 &1 _!1 '&1 	1 >&1 
!1 &1 #1 & @A
 
	 	" !	 
  Y/(  
# 
" 
 9 ! 	"  #$&
$"
=3F%4j4&


1 =&1 	!1 &1 O!1 & @A Y
" 9 	 6 j /
# 
"	 	"
!	
	$!!
Y
"
!!
	
	Y
!	$&
1
	
	 
		$!!!1?	 !$
_!!1_!!1/	$&

"	#1 & @55A \ &1  
 
  
	"	 ! 
 S"
!

		
	!#!"
	! !!
 
7$"&,.
456&Q
	
	!
(#	"	 
		1>
 	1Q	"!&

	1&1(1&1!1&11.&1@2A& 
	!+	" 
&/<!
"	+	"
!)	
!""
! 
!& '
$	-162&
Q63B65&
	_$!
	&@A&'"
.:&999&"
:&
X"	B
X
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

320

!
	&1>	"
1Q&1>	"!"1&1
71(.&1"Q
#1Q&1		"1.&1'	!1
=1/#1Q&1$9

"1.&1_
$1=&1_!1/&1J**1&1	
	1.&1.		.&1
.Q1 >&&1 (	1 =&1 !
1 &1 	
1 &1 	#1 =&1 	"1 &1
9

"1&1
 1=&1	1_&11=&1,!#:1.&1Y 1=&@5A&

			
!!&?"	Y
"
	!	&?	 !$

Q9
Y!	!	@A1$"	$1!&2&


!1.=&1,
	!1'&1!1&1=!:1&1(!1&1
!!1'&1	+	1&1!!1
'&1 91 & @A >
" !$ ! 
 !	$ 	! 	  
! 9	"&
	 
		
@#"	Q
 #A

	"<1 =	 "1 @A 	
 "   	!& 	  ,
S " <1
999&-	"	"&!
	"<1 =	 "1 @A 	
 " !"<!! ! $ !)! " 	"<&
999&-	"	"&!
	+	1 .& @3A ?S+	 " 	L!! " 
 "  " 	   +	 " 

#	" 
#-
	 	"
"L	
&(!!1?	 !(
M	"
	$1>
	1	&

	+	1.&1.
	
1 =&1
	S
1(&1.K
S1(&1!!1'& @6A?!
9 	%
!!"$	 
 	
"
	."		&	%!!'1" 
=@"!A.6&		
 
	#$$		&>
	1	153j5F

!1 &1 .!1 &1 #1 =& @2A 
	! 
 	" 
#!! 
 !!	#
#
"!
"
				&	$
!	& &@A%3FB6F

!	
1&1>
	1'&1 	S1&1!!1&1
#	

!1/&1@4A&Y!%
!!!1	

!1	"
	!&Q9]
:%./9B(
!!
	&

!
1=&1.1&1 
1=_&1"$1.Y&@FA&'!	!

	


	
		$		 
			"

"!
	:	&
&.
"&
5%FBF5

!!!1 =& @55A1  
 & B $ !!!!	1 B1 Y
:!
 
1 "	1
#55&

!!!1 =& @554A !: 	"
! 
 ?! 	 B$  !!!!	% 	 

>!" 
	 !	#$& ?	 !$ 
 /
			1 	 
 	$ 	" 	 
		
"!@,.A1/
			1Q	"!&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

321

!1>-9S.=@3AQ9!!	"
"!
			!:9

	!
			
!
S
		!&
&&	&F45j
F& 
	&f

&f
%XX999&	!&
X
B!
9"X



"!$& @554A8
	!
	
	 
		  $!!!!	 
;&
'	
1
	"
	B53BF&
	
!!
	1/,1
5&
 #
		%%XXB
7&
&X7? X7? &"
z`\%2%Q%Q

S1&1	
1&1/-#1&1.
	1&1!	
S!1Q&1
	1]&1=!9	1
& 	" 	$
1 & @A& f1 #
	 '

	 

&f '

%XX999&&
&:X&

>#
1'&1>-9S1.&@3A.		'		!:	(				"?		$&
=
	&,
6@6A52B5F5&
>	1?_&1=	1Q&1/1_&1>	1&1!1&@6A
		"9
!	$ 
	 
91 " 
	 !
	 	$ 	" 	!	 	S$  $ 	 
9	
$1.!@		&A%'"	"#

$!"!&)&	&1@A13B
62&

>
!1&1#1.&1 	"1&1>
!:
1_&1/-S	1&1@FA&	 
		
	"		$!!!!	
"	:	9
"
	Y	&=	&
(
"&2%34B342&

>

*1 .&1 G
!1 &1 L	SB'
R	1 & @5A 
7 ! 	"" #$ ! !!! 
	
!" !9 
:$
 	" :$
 
 !!& 

7

$1 F1 @A1
43B45&

>$ =B> @FA J	
	 "! ! *! C i!
	 "  !!
  	
	$! " $ "  % "*	
	 "i	 " "i*"  "* 
	 " ! "
*!
	 @.n! *! 	! )*!A& 
(
$	) " .
	*1
.
	*1	"& 

>$1 =>&1>1&1!	!1&1.	1.&1(!1&1,	1'&1_
1& @A
9
:
!!!!	
B!!9!	&	=$!!!!6@6A%35j
36

> !1(&1	"1&@A&	"	 
		!!!!	
$	"!"!
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

322

	B	9!9	"!$&Y&	
&34@4jFA15j2&

>1.&11.&1"
1.&1.!1.&1 @A&$!!!!	
	
!B#!"
"!&	! $	$!!	"
 	!	
!&=
	 
	&.	&
5136B3F&
>	
1&1-1&1
!!71(&@2A(
!!#$
$%	9

		$
	$!!z	=$!!!!%3j2
>	1 '&1 _E!!1 =&1 1 =&1 _		1 &1 @A& .
"! 
 ! 	B"
Q
	 !!
	! 
 
 
"
	 ! 	 	 
  !"! 	  
!
&	&=&$!!!!6135B64&
>1 & @A& Q
		 (
	& 
	!1 
!1 	" 
	! 

 (
!!!& 
$ 
 	"! 	" " .! 	" .

$1S
	&

>-O:	"1&@A $

!

 #$	&	&=&$
!!!!&4%123B4& 
>
!1.&191&1#!1.&1'!:	1&@4A$	 7$
"	"@7A	"
!

	 	"#!&	=$!!!!@A%FB5

>
	
	1&1>
"1&1>#1>&1="S-:1&@A&
 $!!!!	

9		!&!	
	F3@A%3B63&

>
!1 .&1 >!
!1 /&1 Q	-
1 .&1 ,	1 &1 >
1 & @4A !
	!! 


$!
!!!!&>	?.,BQ123&

>
!
1&1">	1&1/1.&1
	1&1.!!1&1>
	1&1@A&/	
!!
!!
	! 	   ! 
 9	 
"
	 	  .  "! 	
!	$1$&	=

	&215B&
>
$1.&1>$1 =>&1>1&1.	1.&1!	!1&@A?!	/
 

		!
9!&	
			1B
4.$1 1	&

>
$1.&1>
"1&1>1&1!	!1&1.	1.&@A
S	9

	 	
$&	=$!!!!2@4A%25B26

>
$1 .&1 >1 &1 >$1 =>&1 !	!1 &1 .	1 .& @#A 
	
S
	 
 !9 ! 	 % 
"	 " ! 
	 	 &
	 
		
6%36@A%F53FB64&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

323


>
!"1&@55A
B#	
"

$


"$
!!1



		
(!!		 
		1>!!!&

>1&1""!
	1=&@A 
	
.7
	""!
	">!

#
		"!
	&
>!	""	!
	@>A@FA(6%FB
	
!!!!	

 $	
!!!!
	!


"!	"! !&>!	""	!
	1

	"
	1?_&999&#!
&:
>!	""	!
	@>A@F#A/"
(6%FB
9
!!!!#
	


	


"!	"! !&>!	""!	!
	1
	"
	1?_&
>!	""	!
	@>A@A(6%B
	
!!!!	

 $	
!!!!
	!


"!	"! !&>!	""	!
	1

	"
	1?_&999&#!
&:
>!	""	!
	@>A@#A(2%&
	
"
	!
	

#
		$&>!	""	!
	1
	"
	1?_&999&#!
&:
>!	""	!
	@>A@A(6B%!!!!	
$	
!
! !!
	! 
 
 
"! j 	$ )	! 
 
"B
B !! 
 // !!!!	! 
 
 
"!& >! 	""
	!
	1
	"
	1?_&999&#!
&:
>	!=&@"A@5A&!


:
6%>$
9.
	"1Y	"

]"!Q"
	!>$6z7.		
9
'"Y
"	6
'

" 	"  	S
	   ?	" Q
	!& 
	
 	" 

 
		&
&

>	"	"1/& @5F4A

	'%Y
"
!!
	
		 
			"
 
	I7
"?	 !$(!!%7
"

>:1 ==&1 .
	1 .& @A& /
	"9 	" 
$1 !
!1 	!
	! 	"

	!% 	 ! 	 /
	"9 .		 
  ! 	$& ?	"
Q
	!1Q9]
:&4&

>	$1 =&1  !1 =&1 #1 >& @A /	
! ! 
	 #$ 
		!
	&(Q4@2A6B64&

>!!:1 .&1 ,!:1 & .Q( 
  
9 @A " 
 #
	
	Y$	$
"

	!!	".			&

!1&1 1/&1J*
1(,>&1!1'&1>71&1.
1&1!
1(.&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

324

@A 
7$ 
  	$ 		$ Y!9 	" ! 
	 
	!" Y	"
(	!&		
	=
	
($
"
	131@4A1225B2F&

#
*1 =&1 .
!BQ	-
1 &1 "
	"
B/+S1 &1 )1 &1 '
1 .&  @A
/
91
" 	"

!$	!
	!!

	$
9B
	"
$1
/ 	S&	 
			"7	>
	$141@A164B23&


1 &1 	"!1 =&1 

1 &1 !1 &1  >
:1 /&1 /"	1 =& @5A
(	$!!
(
-?Q2X3F%	$!!

" $	"!!	#$

!	!	$
	L		"Q&?	 !""Q
	"L	&

 1&1=	)1&1!1.&1=!!1'&1.	
1(&1	1.(&1'	
1
&1 "
!
1 &1 .1 &1 
!1 &1 >
	
1 & @A 	 
		 	" 
	

!!!!	
!	!	
	#
	!	>S&		
&	"	 
	&
(
$1B&

"#1&1"1.&@A$!7	!
		"

		$!!!!	

:	"#
"
	1	&=&$!!!!&1,
&F@2A&6B62&

	
	 
		"!@A.#!	
"&?	 !$
"	1
"	1Q	"!&

1 .&1 "	1 '&1 
	
1 &1 @A& '
   
 

" 
"! 
 
	 
		!!!!	

"
!"!!%!B!"$	!

$&=

	 
	&.	&5153BF&
	
S
		
 @A 	""(
!.$
!!"SR	."

		
&%XX999&	
S
&
&X
B$
!&&#!1&

1 _&1 >	1 .&1 >
1 /&1 >
	
!1 /&1 @A& 
	 
 


'

		$!!
			
"
	%
"

 !!!	"!! 
!
!"$	$&=
	&(
"&F144B442&
*!"!1=&1/<1.&1""
1.&@5AS+	"7
+	
<

	!&	'$'	"+	-&

	1_&1
:!1]&1 	-1/&1/1&1@2A&9

	



	 
	!
	% 	 !!!!	 
   
 9
"9" 
	!
	 
 

	

"!
	9!
!	

	
"	
	!&
&
	&21F2 
	1&_&11&1 @5A&	
 "9

	
"

$	:	
#

	!
	

9!
!%!
	!

!&=
	 
	&.	&51
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

325

5&
	1 ._&1 ,	1 "$1 &1 _1 &1  @A  $ !!!!	 

!	"!$% 9&	9	"!	&	$ 9!16@4A1336B36&

	1 &1 #		1 &1 Y!#1 Y& @A& !	 	" 			 	"
		$%!!!
	
#

		"!

	&
&&	&14@2A14Fj
F&

1 &1 '!1 /&1 	#1 =& @3A& ?		$ 
	 	  $
!!!!	!B
#	".
"

		"
7
	&	=$!!!!
5@3A%2j2&

#

@54A#	
!  1

!1@A1B33&



1&1
	1/>&1,"S	1,&@4A 

	$
!

 	.B
#- (
#!&		""
	&


S1>&1>
!!"1&@554A7	!
	 	!!!"!
!&(%
#!
	

 	!!B2  
 !
	!& >S& =& & 	&1 3@A& "
% &65X3B
22554&


9	1&1.:$1&1'-1=&1&1"!&@553A&.B."'.
"&,



("	'
!&(!!1(	!
1'1?

 '1 & @6A& !!!!	 
 (
	 
 '

" $ 	" 	" ?!	 
Y!.
"&
#
%		
	Y.			!&

 1 >&1 	1 &1 >		1 &1 
91 &1 (!!
1 &1 	"1 &1 .:
 1 ,&1
.
		1 1 (
!91 & @552A B$ !!!!	 	" 
	$ "

!19
:	
"1B
1>!!!&

  X2X 
  
	 (	 	" 
  
	 
  
# 
!#!	9
:

	$
		"
9
$&
	
(		"
	

	?	
	&

7
	1 &1 
	1 .& 	" >:1 &1 @A& !!!!	  	 
		  
 9



	! 
 !! 9!9 	% 
	  "#" 	" 	 "
#

!	$
&
&	&@3A154jF&
O ( @5A ,	#$ 
   
  	 
	 	9# 
	"9
!
!%
#B!!!!!	&	 
	!3@A%B
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

326




!1(&1!1=&@6A"
	!!
		" #$%

 !"$#9	! 	
	!	 #!	!&($!!	"!$
 
15j32&

"9"!1 &1  1 ='&1 >S1 =& @A YB
B9! 	$!! 
 ' 

 
'! 	" (
9 	! 	  
	 
	7 
& 
	 
!!
	 =
	
! 	1 	! 
 	$ >Q 54FB5B45B56B&
%XX#
	!&-&&
&X
!
$X	"XX65 ! !!"
#!1&

	!
	"S"	 !+	$'
+	1(&1	$"
(
"+	
+@'(A
%XX999&-	"	"&!X$!XX9#

B$".
".
#1.&1 	"	1Q&(&1#BP"1_&1, 

$1_&1
@A&
9"!!!	#$	#	9%$	$!!
#	9!$!

7	"$1$&=	&(
"&F@BA%B2&

!  @5A (!
	 
	
	 9 9 		!1 .1 !
.	.7"iE!"
	1&&
	1	&


	1 &1 >
!1 & @3A& ,& 
		 
!$!! ! 	 
	
 ( 
 Y
	!&?Q1/	"19S	"	"#"1?_&FF&

1&1	#1& @555A& f?.&?9
	 
	#	!	:	&f 

%XX999&&S&X&

	1 &1 "$1 .&1 
:!1 &1 @A& 

 Y '

	 
		 	"
 !!!!	%   ! 
  Y '

	 
  B
			 #
	"
> &Y!
&.	&614B43&
!	1=&1/<1,&1	1&@6A"!

	"
	!		
	
	

	
9	!	."		!!!&	=&
>
	$151@4A1
53B&
@A/!:!
&,9 &&999&!&
X!
9X!X	"7&

?( @FBA& f	 ! 
 	! 	 
" 
&f
q%XX999&

!&9&	X?_Xs&

	 
!!
	 @552A& 	 /"	 
	 	 
 
 
!!
	
  5X24X 
	 !: !!!!	 
 Q9 Q
" #!	! 	" 
!!
	
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

327


	@AQ
3FFX53
	!:!!!!	
7!	#!	!&7#



	 
!!
	 @A !	#  
   9 9	&
%XX&
&XX 	!XX
B!"B 	X#
	&"  ! !!"
#1

	 ?	
	 Y '9
:   @?Y'A&    X2X 
 

	 (	 	"  
	&  
# 1 &
%XX&
&X	 
		X9X9B9
:X	"7	&& !!" =$
&

'!1.&1(!1 &1 _
1&1 " /
 	1 &1	1(&1 P1 & @A :	 	


	 9 ! ! 	   
 #
!% 	 			 ! !"$& 	 = 
$!!!!12@5AF25BF44&

':	:1 .&1 	") !1 =&1 Y"!	"1 & @5F5A .
B! 9 !$ )!

B! 
!& !! 
  	#$ 	 !B" " 
	& Q !

'
@3A%6FB24 
':	:1 .&1 
:!O1 =& @3A >		 9 
 	! 	" 	&  	9

 	 
$"

$&!	1 
	"
	1 ?_& ' @'

" 	" 
	S
	 
  ?	" Q
	!A @FA !" 9
" 9 !1
%XX999&
&
X	X9X	
!!&

'1&1( 	1=&1	1>&1=
	!1&1G1.&1_	1.&@2A	

	
	#
	$	"	 
		
!&	@64FA%62j6F

'	$1&1/!
1.&@A&fPY%#
	'

	


Y!.			

&f
%XX
S9&&!
!	&X

'S1.&@6A
	!:!!!!	
"	%
!
	!

"
"!&'

"
	"	S
	
?	"'!!	(1


'	L	"S1 &1 (*S1 =&1 @3A S+	 " 
! 	 	"
! "  
 	 "
<&-&

'	L	"S1 .&1 S1 '&1 '!1 &1 +S1 =&1 *!"!1 &1 (*S1 =&1 >
	1 &1
/"
1 .&@A (
+	 " 
 "  
! 
<
! #-
 	 	"
 	 
!"!!K
&	=.@-"<$.LA&
'!!S
	1 ._&1 S:1 =&1 			"1=/&1  !
	1 & @A 
 	 	
	
	" 
	 9 ! 	$ 
 "  		%  ! !"$ !	
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

328

		$!!&1
!$!!1	 
		3@A%6B6F

'	:1 . @55A& 
	
		 		$ 	 !: 		  " 
 "!
	B
:!&Y!	
	1%!
!
'&

'		 "	1 /& @6A B"	"	 B$  !!!!	 	 9"	& 	& =& 
$!!!!&@3A16p5&

'		 "	1/&1!"1.&1:91&1/	*1=&1-	!1&191&1_
91&1
(			
	1&	"1&1@5A&f	" 
	!	$!!!!	&f=
	

	 
		.		51&B&

'!1/&1#
1'Q&1 	,S	1&1Y#1& @4A	 !

	
	9)	!%!

	155jF&	

'
!	
k
	431Fj4&

'
$1 =&1	:$1Q&1>	1_& @A

	! 
  "	&Q
34F14B3&

'

"	"	S
	
?	"Q
	!@'A@AY
"%

9"!6X&1	%>	!1=&@"&A1	'! 1!	(#
	!"

	"
	&
'

"	"	S
	
?	"Q
	!@'A@3A&
	
 
	

 9 !
! 	 % 
  !
 
  	
	 !  
 	
!
		&'Y
4&F2
'

"	"	S
	
	?	"Q
	!@'BJ?A@2A%
'G!	

	!$!
	9	"&	"	"9" 
	" !
	1


"	"
	S
	1
%XX999&
&
XXX9X)!X"#!X	"7&!

'

"	"	S
	
	?	"Q
	!@'B'A@2#A%'G!
	

	!$!
	9	"&	"	"9" 
	" !
	1 

"
	"
	S
	1
%XX
!&
&
X!X624X!:
&!7z(`624u	

'

" 	"  	S
	 
  ?	" Q
	! @'A @FA& 
	! 

!
	 .:!& 7 .	 
	  	 "
	 	" .
	& '
")!1 
1
%XX999&
&
X"	X!
"X

"X!	
	!X.X
	!.&"
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

329

'

" 	"  	S
	 
  ?	" Q
	! @'A @A  ! 
 
9
"i!	"	"9!
!


"	"@YAB.		!$!!
!:& '

" 	"  	S
	 
  ?	" Q
	!1 
 	" !	1

	"
	&

'

" 	"  	S
	 
  ?	" Q
	! @'A @#A  	1
9	"

"!$&'9
!1Qw2&>Q54FB5B6B2456B21


'

"	"	S
	
?	"Q
	!@'A@A999&
&

'

"#!@'>A@A
%XX""#&	
X"#X	X

"X	
"!X	"7&&

'"1&@A&?!
	 
		$!!!!	
(
"
	

(
#Y&.&& !!1(

	!/
1?	 !$
Q1#	1

&

'!:	1 &1 =	#1 Q& @A 	
	 
  $  !!!!	
.
"!& 
	 	 
 Qw1  & 9!! 	 
  $ 	 	
$1 E#	"
1
9S	"&

'!:	1 &1 =	#1 Q&1 !1 =&1 
:1 /&1 
	!1 &1 :1 &1 91 &1
!1 &1 Q:1 &1 #S1 /&1 		1 .& @3A  
	 	 #!%
  9	".
"

'9
:&	=@A%B5

'!:	1 &1 	1 &1 >	!91 &1 1 Q&1 "!1 /& @2A 9!!


 $ .
"%  Q9 ,!
	 2& 9!! '"  
 
	 
		@'QA1P	">	19S	"

'!:	1&1 =	#1Q&1!1=&1
:1/&1:1&191&1!1&1
Q:1 &1 #S1 /&1 		1 .&1 Y	1 /& @4A   9 	" .
"

$&

	 	
Q&9!!	
$	 	
!1E#	"
19S	"&
'	
9S1 &1  S1 =& @55A& ?		$ 	" J$ 	 	 
 (
$& 
"1
Q	"!%_9
/. 
	


	@A1Y&11?1/.&

/	1]&1	1&1#1&&1P		1&(&1:1&&1Y	1&1]	1&@A
#
	

	
!	9	!
	!

9)	$	"!
#
		!

 6$!
	!"	"	&
	=

	&3%46BF3&

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

330

/	1]&1	1&1.$1Y&1.1&&1Q1 =&1Y	1\ @#A#
	

	
 !	
#$	
	
"	
!"!	"QS
	&	=
$!!!!&4@6A%
26B236

/<1&1'	!1&1		:1&11&1.	S	1'&1.!1&@AB
$ 	
! ! !!
	! 	" 	$ #	! 
 !	 	
 
"
	 	
.7
&&	$1FF@2A1FFB54&

/!
1 &.&1 /#1 \&1 
1 .&1 /
	SLSB/<1 & 	" " 1 =& @A
	 
		 !!!!	% @A 	" ! 
"	 @/A 
 	$ 

	
	
	
!&>
!!	">
	$6@4A%546B5F6&

/!1 /&1 91 &1 	#E1 _& @6A ?		$ 	$!! 	  $
!!!!	@A%!"$
	(	B(

	(
"!	"
	!
!
	
.:	&	&=&$!!!!&@AF3j5&

/$1&1
!1.&1	"	1=(&1 !1'Y&	"Y!
:1>&@A
	/	"
 
 #
" !$ !!!!	! 
 	" !&  		
	 -
	 
  $
!!!!	6@6A%363B324&

/: ( @552A >! Y )	! 
 	  !% .	 >! Q"!&
Y	@A%FB5

/		1&1
!
	1&1'$1&1$1 =&1>	1&1 @556A!
 !	$
	

9	" 
	!
	
$"
		!!(!&)>
	$161@jA146B5&
/
":

.&1	!1&@555A&
B	"
55%"
	"
"

 $  !!!!	& ,.1 .	!$ 
  (			1 
!	 	" 
	 
		11Q	"!&

/
#/&&(&!	"!
/

"( 999&
#&

/
":

1.&	"	!1& @A
B	"
55&"
	"
"

$!!!!	&(*
	!	!>&,&1!

1Q	"!&
/
":

1 .&1 -	!1 &1 -#!1 .=&1  $ 1 &1 -!1 =&1  	 P1 &
@5A ( F&   $  !!!!	 
" 9 
!! 
	!"

$ 	"
!   "
	 	"  	"
	  & '! "
	1 
 %
!
	11Q	"!&


/	9

"1 .& ("	  ! 
 !	$ 
	  "
		 
$!% 	
	
$

!

	
"""
!9	"!	QY1!&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

331


/	*1=&1-	!1&@55A&

!
!!
	

7!#!	!9	
9
:
$!!!!	

"!&
!2156B533&

/	*1 =&1 -	!1 &1  	 !1 & @552A   !!!!	 
 
7 !!&
.	!$ 
 
!	1  (			 	" 	 
		 @,.A1  1 
Q	"!&
/	1=>&1">-	1&1 		1&1/
1.&1-	!1&1-#!1.=&1!1
/&1_-	1&1"_
		1&1 	!1&1!9-:1Y&11&1?"
"!1&@A
 $ !!!!		 
	 /" 
   	""!I 	 

	 
			1"	?	 !$@.A%"	1Q	"!&

/	*1 =>&1 /
*1 .&1 -	!1 &1 !1 /&1 _-	1 &1 " _
		1 &1  	 !1 &1
Y	!9-:1&11&1?"
"!1&1>-	1&1 		1&	"-#!1.&
=&1 @A& 	"#

: 
	  $ !!!!	& 
	 " 
   !	""!&
_91
"1Q	"!&

/	*1 =>&1  	 !1 &1 " _
		1 &1 !1 Y& @2A  $ 
! 


	! 
	&.
41	!
	 
			!1	

	"!

$k	
	 
		>

$1"	1Q	"!&
/1 &1 ("+	B."
!1 .&1 	
!B/1 &1 $!B>	
1 =& @A  

	" !	$ 
	 	
	 
 !
   & @	

"A 

	$!	"!&=
"	 
	431@2A14FB4&

/"		1&@A&!
$
!:!&!:1@A162j6F&
/1 &1("+	B."
!1.&1	
!B/1&1$!B>	
1 =&1 @A

	" !	$ 
	 	
	 
 !
   & @	

"A 

	$!	"!&=
"	 
	1431@2A14FB4&
#1 Q&1 @3A&  
&  $ !!!!	 	  B

" !
&
(
"	! 
3 		
	
		1
#2BF1&	!&  	!

	!1>$
1	:&	w2&
	1 .&1 \	


!1 .&1 (!1 &1  	1 &1 -#!1 .& @A
S
	 
! 
 9 
	!
	 	" 	
! ! !!
	! #!" 
	
!9!!!7	
	&	 
		
36@A%64j64F

!1 &1 Q$	!9$1 ,& @5A    9 
  $ !!!!	 	
&	"!!!	" 
	


	&>QB436FB3

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

332

!"1 .&1 (
	1 =& @6A  "	
	 	  $ !!!!	 B  (
 
"

$I 	! 	 
		 (

	 	$% 
		1 	:
%XX999&!&":X" X#
	!X6XF4B423B645B3X"XF4B423B6FBF&"&

-	!1 & @556A& 
	S
	 
 
"! 
  !!!!	& 	 
	  (

!	%4j3&

-	!1 &1 /	*1 =>&1 !1/&1 	:-1.&1 ?"
 " !1 &1 Y	
!9-:1&1	!!1..1!1(/&1 		1&1"/
"1(&@55A&	 
		
 $ !!!!	 
 
"!& /"	! 	" #:
	"!& 	 
 	 
		
	!1"	1Q	"!&

91 &1 .!1 '&1 (!1 Y&1 @A& 	 
7$ 
	! 
 B$
!!!!		"
7!!	 	
$!:!		&	 
	
7
%5Fj5

91 /&1 ._
	1 &1 (!1 Y& @A&  $! ?		$ 	$!! 
 	
  '	"7
!.
"&!:	$!!@3A%35j363&

 	!1 /&1 .$!1 >&1 '$	1 =& @6A 7	"	   $ 
"

$ 
 
 
!
	"!!$!!
	9#	&	=$!!!!%j5

1=&19!1&1)1/&1
	1&1Y1&11(&1@5A&#
	

	!



"

"
	&	=
!	414BF&
1=&1Y1&1.	1&1/BS1&1.BB	!1&	"1(&1@A&f
B
!"

!!
	!

	" !
:
"
	&f	 
	.
"
k
&21&4B4F&


:!1&]&@"A@Ae,9"%(
"	!
		
	7
.	
	,Y"G1j#1,
Y!

!Q
1?QB11Q	"!1
999&9

	&
X
!X
&"


:!1&1	1&1.:
			1.&1@6A&7	""

Y'

	
Q9
:&999&9

	&


:!1 ]&1 	1 _&1 "$1 ..&1 .:
			1 ..& @5A Y '

	
.	%  
   51 Y '

	 Q9
:1 	!"1  Q	"!
999&9

	&
X"
9	
"!XY'

	.	5&"

:!1]&1	1_&1"$1..&1.:
			1..&@A9

	
!!!!	 	% !	  
# !	""& Y '

	 	9
:& 	!"1 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

333

Q	"!&


	1 /=&1  	!1 /&1 =	!	1.&1 .	1&1 
1 & @"!&A& @4A& !	 	"


	

	!$!!&	""
	&>>1.1?&


!1 (& @"&A @55FA& (! ! 	  $  !!!!	&  !"

 
 
#	 
"! 
  	
!1 
! 	"  !1 
"1
_9"(#!!&


	1 &1 >1 &1 	1 & @552A& !
" 	 	
$ 	
	 
"

$% 
!!"$
-
		!$!!&		=%65j24


!1/&@55A!!
9	"
!!	"""
		."		&Fj
5&


	1=&1:"1&1
!	#1_&1=
1&@A&	$		$

	
	$	 	
$	"!!!!	%
	
	

#
		&	=
$!!!!6%355j6&


!"
1 &1 .
1 .& &1 '	L	"SB

1 .&1 '-

1 /&1 @3A 	 
		

	 
  	9!9 	 	& 	 =  $ !!!! 5@3A% 2j
4&


1 & @5F2A 	"#

: 
 	  			& ! & !"1 
Q	"!& 		
	 	!
	 
 	""!
	 @2A  33%
	 
		 		B  $ !!!!	 	! 	" 9
:& /	 1
9S	"&

-#!1.=&1/-!1Y&1!1.=&1-	"!1&@A& 			$	
	 
		 B$ !!!!	  ! !"$ 
	 9
 	!
	 

	! 
 

	B$"9	&	 
		
4@A%2j2F&

-#!1.=&@55FA&
	
		$	" #$	&(%	
9
:
	$!!
		$	" #$	$!!!!	&	=
$!!!!@6A%4BF&

-#!1.=&1!!	1?&1/	*1=&@A&(
$!!!!	
 
7!#!	!	
 $ !!!!	& ( % 
	 
 
7$ 
	! 
 F !#!	! 9 
	!"B"17
!	"!
"?B&
!3%63j4
-#!1 .=&1 
1 Y&1 ,:-	1 &1 -	!1 &1 -	"!1 & @#A $
7 S
	 
 "$	 	" 
$	  (

	 	 B$
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

334

!!!!	&=&	"&
&3@A146p5&

-#! .=1 Q
! /1 >S 1 
 1 . >1 ,
	 > >1 Y" >1 
>
@A'9
:

"	"		$	$	 	
!&	&
=&$!!!!&2%4B& 
-#! .=1 /-! Y1 ! .=1 -	"!  @A&  	 		$ 	
	 
		 B$ !!!!	  ! !"$ 
	 9
 	!
	 

	! 
 

	B$"9	&	 
		
4@A%2j2F&
#1 &1 .		1 &1 :"1 &1 Y		S1 &1 
 1 &1 !	!1 &1 =
1 &1
.	1.&@5A!!!!	
		:
	!	Q
&&
	 
	&
34@4A13Fp3F&

	1.&1.1&@5AJ	$	!$!		$
$!!!!	#!"
	
.
	
!
	&	&=&$!!!!&1315B4&

	!
	1&1	$
	
	!
!	9	"!	"!!
"	"!&

 ./1 (!:


! Q @553A& 	
! 	


	 
 7#$ 	"

	
!: 	

					"		$&
&&	&F@A12j
F5&
	1&&1
!'		"S1&1 @A& $!!!!	% 

 
"		
	 
		



"
	&
	

$146B45&

		
	 	!
	 
 	""!
	 @2A  33% 	 
		
		B  $ !!!!	 	! 	" 9
:& /	 1 9S	"&
999&!
&
&
		
	 	!
	 
 	""!
	 @2#A&  333% 	 
		
		  $ !!!!	)	! 	" "	!& /	 1
9S	"&999&!
&
&

		
		!
	
	""!
	@2A323B/	
!!!B(
%
	9"	 
	S
	   
)	
		"
	

	
!!!!
	!	"
 !&/	 19S	"&999&!
&
&

		
		!
	
	""!
	@AX324B&#
	

	


"! B )	! 	" "	! 
 )	
	 	" 
	
	& /	 1
9S	"&999&!
&
&
		
		!
	
	""!
	@#AX('325&/	
!!!
@//ABJ	
		"
	
//!!
	!

	S
	!@#
	

	
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

335


 
	S
	A BB /"	 
  
	 
  323B& /	 1 9S	"&
999&!
&


		
	 	!
	 
 	""!
	 @A  3%o%%
	 
		 #! 	" "
	!& B"" 	 
		 ! @$ 
	 
		#	A999&!
&
&

		
	 	!
	 
 	""!
	 @A  X 334% 	 
		
		BB$!!!!	BB! 7!
	
9
$333

!!!!	!
	!&999&!
&
&

		
	 	!
	 
 	""!
	 @	" " 
	A X332B
	 
		.		BY'

	B(	!1)	!	""	!&

		
	 Y .		 	! @4A Y 
 '

"1 Y 
 % 

	! !!!!	
Y.			I!	%
	"
	1?_&

	
 		 (	 
	  	 @(A1 $ 
 (
$:!& 	%
	@4A%($!	>!!&
	#
	
Y
:	/


'
 !!!!	 
 
  	
 		 (	 
	  	 @(A
g


	1 &1 & J	1 .& .			1 P& 	1 .& .)!1 _&>& $1.&	
 	"&&
.@"!&Ah&41#"1?	 !$(!!&999&&

=!1 &1 .K
S1 &1 
"!1 =&1 _	1 ,&=&1 "$1 .&1 	1 &&1 .C  	!1 &1

:!1&]& @A&Y'

		"$!!!!	!
! 
!!!!

	!

"!
	9
	!
	&_$		
	!

!"!

		"	&=
	(
"166&
=
	!	B	!
	 
			"!	#$@A	"#

:
	$!	
7!		 
		!!!!	
"

!
!	$
!!!!	&7#


=
	 ! 	 B 	! 
 	 
		 	" !	#$ @#A 
	"#

: /	 " 
  $ !!!!	 j 
	"
	! 
  $
!!!!	 	  
	 
	7 B #!" 
	 7!	 	 
		 
!!!!	
"!	"
!&7#


=
 1 .	 .1 ! 1 # 1 ($ =1 #S /1 
!	#  @A
.(o%	9$!!!!	
"

$&	=
$!!!!F
@2A%3B&
=
1&1.EBY	:1&1>1=&1>	1&1/
":

1.&1-	!1&1!#
1Q&1(K1
&1 (			
	 1&1 (
	1 =&1 #S1 /&1 91 .&1 ?"
 " !1 &1 Y"1 >&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

336

@3A   "
	B" 9
: 
  ?Q(X  $ 	 &
	=
$!!!!5@2A%53B33&

=
 & @556A& 7! 	" 7!G -"	% ' 	   !!!!	& 
Q9!1 SETAC-Europe 5:4–6 

=
$1 & &I .9	1 _& &I 
	"1 _& & @FA   9 
 
	"9j! 9
	
	! 	 "X!B" 9	"! 	"  
	!)	! 
 !	$ 
 9	"


$&
$"

$11@A13B6F&

=
!1 _& @A /	 
% >
! 		 		1 ? '
	 
 &

=	#1 Q&1 "
1 .&1 1 &1 	:1 '&1 
:1 /&1 '!1 	1 .&1
/		!
	
1&1_-	1Q&1!!1_&1		1.&11&11=&@4A$
	 	
!
#
	$&
	 	 
	
&4&9!!	 
$ 	 	
!1
E#	"
&

_1 &1 !1 (&1 
	 1&1 _
!1 /Y&1 " P91 & @555A& !	 
 
	 !
 
	!! 
 7"	 	
B
#! "  
		
	! @Q!A 

!!	
7	!&

7

$1F%5j&
_
1&@FAY!	%			G!!9!
!&	=
$!!!!@2A%36B366

_
1 &1 
!	1 & @FA ?Q(X  $ 	   
 		
.	1(
-/

	!!!!	
!	""
	
9!
!9	&
Y!91(
	"&
_
!	1.&1/*	B/
!L#S1/&1.1'&1>-9S1.=&1=*	S1&@A	
 

	 
S
	 !$ 
  ! 			 
 !$ 	!& 
	 
 
!		"!$
		&
	"&	&6%63j62&

_
!	1 .&1 /*	B/
!L#S1 /&1.1 '&1 >-9S1.=&1 =*	S1 & @#A !	
	" 			 
 	!! 
 #
	
 	" ! 
"
	 	" "	"
		$&&	&!&	"!&"
%&2X-&"&&4&

_
:1.&1/!=&1>:&1"
>&1#'&@2A%Y
".
_O	B/
!!
	""&.

&P&16165B2&%&4X53B53FX2X&

_
		1 &1 .	1 .&1 >$1 =>&1 >
$1 .&1 >1 .&1 >1 &1 '!:	1 &1
_
1&1.C	!1&1.

!1.&1QRKS1.&1(!1/&1(!1&1"
1>&1
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

337

,	 P1 &1 ,
	!1 '&1 #1 & @A  9 
 
"! ""!!	 !9
 #$ 	  $ 	 	
$ 	"  !!!!	& 	 =  $ !!!!&  
&4X!24BB65B

_91 Y&1 :	­1 &1 >		1 .&1 :1 & @A 
	$B! "

!

	!&	&=&$!!!!&12@3A155p&

_:!$1(&	"
!	1&@A&		"% 9

! 	" "
	!& Y
" >	:  	 !& ,
& 5& Y
" >	:
	 
			1Y!	
	&

!!71 &1 	S
	1 &1 /	1&1 @4A&  $ !!!!	 
 9 
 
	!
	
9!9		&	=1@A%FB2&

9 .1 _
	 Y @A 
	 .
"	 k 	$!!1 " "
	I ./9B%
Q9]
:&
9	"
9!:1P	
	'1	"S-(@3A
 
	"!
#-!%
")$!!	!	! $	$!!	""7&	&=&$!!!!&5
@A%F2BF5&
#1&1("1.&1Q
1=.&1.)!1=&@A	$!-

	
!!		"$	!% "	
""	"	
!7	&
)>
	$1441@A1B&

1 &1 (:1 =.&1 @FA& 	 
		  	S
	 
  
 9!9
		9
:!$!
 $! & =	 
	.	15 @5A%363j
32
!!	1 =&1 1 & @554A ! 
 !	$ 
	  
9 
 (! !!&
)&>
	$1661@3A134B2&


$"1.&1!1&@4AS	1
	1	"	$S			$	B
$!!!!	%! $
)	 
!&=&	"&
&%2j45


!1.&1&1&/&1!"
 
<!
$
#
L	
" 
 	"<& 
!
	!
+	"<&@A16B&

	"1 &1 (!1 /& .&1 > ! (&&1 @3A&  $ !!!!	 
 !	#
.

	Y$!!(			&	 
		
F@A%326B34&

	"1 &1 (!1 /& .&1 > ! (&&1 @6A& J	  !$! 	$!! !  
			



	9! 
 "!&Y&	
&6@5A%B&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

338


	"	1 .&1 >	!!
	1 .&1 .
	"1 &1 @A&  $ !!!!	 
 9!9
!$!!% 		 
 !$! #
	"! 	" ! 
	 " 	 
		 
"!&
	 
		
3@A%FjF2&

	"	1 .&1 .
!
	1 /&.&1 @A&   $ !!!!	 #!" 
" 

" 
	 
 	 
		 !!	#$ 	"
! 
 #	 9 !$!!& ?#	
Y3%36B6&


1&1 	",
1&1!1/&@5A$!!!!		"$
!	

#
	
 
 !	 	 >S& 	9& 	" !	& 	$  9!1 @2B4A1 2B
25&

.1 >&1 	1 >&1 >!9!1 _&1 .
!
	1 .=1 .	1 Q>& @A   #
	


	
S
"
	!"#$	
	S	"SB

	!&
Q	$		

!$!!%B4 
.:$	"&@555A&

!!#	
"		!!!!		"


	  	
	& 	% : _ 	" 9: ? @"!A1 

! 	" .
"! 
 (

	
( 	
	164j45&_9"(#!!1
"1Q	"!&

.	"$1 &1 #1 & @!#"A  S
	 
" 	" 
!
!!!!	)#
" !$"!
$"

99!&	=$!!!!&

.	!$
1

"	"	 
		@./.A&	!/
 		&
!

 !! 	"  
"
	! 
 2 
  @	 	!A&
%XX999&&!X&
.!91 (&1 	 !	1 ,&1 1 & @A& #
	 

	 	" !!	#$ 


"
	!$!!		"&=


 61B&
.		1 &1 .	1 .&1 !̂	!1 & @A  ,#$ 
 	: '
	! 

	"	!!
		
!%
!
	#9	!

	!&	 
	&&
	
33@A134p33&

.	1.&1(			
	1Y&1>		1&@3A&$7	!	" 

	
#9		 
		"%	""#:	"
"!&	 
	
F%636j4

.	SB>	
@A&!	#$!!!!	
	

!!	

!	$
&(

"!!
	#$?	 !D	
"
>
	1>
	1	&

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

339

._
	11QS
1YY&1>:1(&11.&1	1&1
	1.&&1.!	1
&1
#!"1&1	
1Q&1.!1?&1>1&1>
#1.&1'		1_&1
9	1
&1
	1>&1
 1&@A/	"	!
B$!!!!	
>
!&
	 
	&&	
136@6A146p462&

."
1.&1_!
1Y&1@5F5A> 
	".
 	!

>!!	!
	!

	$&	!
	'!!
&1F1@3A135B36&

."
9!1&1."
9!1&1	"!1=&1>	!1Y&@54A!

9%


#

G!(
-
	("	
.	:	"1>QBB32551?	 !
>

:!1Q9]
:&

.:
			..1
:!]@A	1#	"$9

	

!	"
" " 
 
"!& , 
 Y ! 
 ! Q
& 34 @9 !
	
	

	A1 ?QB1 1  Q	"!&
%XX999&9

	&
X
!X
34BY'

	
!B,
&"

.:
			1.&1
:!1&1@A&	1#	"$9

	

!	"
" "

"!&$"
&	"$!&6@6A1644
.1 '&1 _
!	1 &1 /*	B/
!L#S1 /&1 =*	S1 & @A .
#-  .
" 

.
!	#'$	!&!"$
		"!$			&
	"!k	&&!&61355j356F

.	!!1 .&1 (!)	
1 =& 	" !!1 '&1 @A& 	 
		 !!!!	 
 #	
9!9 !% 	 	 ! 	" 
	!& 
!& F 22j
4&2X-&
!&&6&6

.	!!1.&1(!)	
1=&1*!"!1&	"!!1'&1@#A&	 !
"	
	 
		
	!"
"!	
		&=&	"&
&&
	"	&1,
31Q#&

.!!11!B]$1k.!
	&Q
S"Q

	!	.
"

/		(
'
	&	"."!	$S
	6%@AF2B
5F&

.C	!1&1	
91=&1	1&11&1	
	1&11&@5A!!!!	
!9!!	%(B	 	
$
"		"S
	
!

	9$!&	=$!!!!3@A%FB3

.		 
!$! !!!!	 @.A @6A 
!$! ! ! 	" 	 9B
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

340

#	%9	"!	"9!$	!!&Y
"!
!	!1Y!	
	&2F&

.	!
 " ."
 #	1  @A& (
 /?& (
 &/&?&& @
	!
/!+	$?S+	"A%XX999&&!X!
	!XX	"&&
!!!"=$"1g		!h

.	!
"(	+	'"	 !+	(R#$! 
!@A"
	<&(
!"#

#!#!&
%XX	&
	&
 &X
		"
!X 	&z"	`&!!"#
!1&

.
1(_&1#1.&1/-S	1=&1 	"
:1=(&1/

1&1@A&
 	

	$
!"9!$%
1=Y!	
)
6@3A%4j4&

.
"	1&1,	1.&1"'1&1'!1=&1/
"
	1&1.
1'&1("	1&1@A
Y #$	"!?!	&! >&,&

.
	1 '& @2A ' 	
  " 
! "! " ! @'A& 	 
	!-< "
."
#	"=	"	"<@!KA&

.
	1.&1	
	1.&@55A&?		$#"?	 !$(!!1Q]Q]&

.
!
	1 =&1 1(& @A

Y
		&		$!!
.
"!	"


!
.!	Y?!	"!!&?	"Q
	!	 
		(
1
?	" Q
	! /
# 
1 ( 	! >QB% 54FBBF545BB  #

		%%XX999&	&X!X#
	!X"!&!z"`Y>X23X(

.

!1 .&1 !#
1 Q&1 	#1 & @A  !!!!	 
 9 !$ 

 !& (
"	! 
 5 		
	 
		 
	 
>	& 
9"! k
>$
	"&B3Q
		!
" 	"	"&&	"	
&@A&

.

!1 .&1 !#
1 Q&1 	#1 & @#A  
	 
  
! 
	 " 

 #$ 	
! "!!! !" #$ "
! 9 !$& 	 =  $ !!!!
2@A%26B4

.
"1 &1 

1 &  1 (& (& & ,&1 @4A& f  .
"

$ 

#
	$	 	
$
(
"!&f	=$!!!!
@2A1&3FB3&

.!	1 &1 (SS
1 .&1 >:1 .&1 .!1 &1,
	B	
!1 .&1 9	 	"  &
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

341

@5A&	
		"
!!
"
	&'(&Y!	
	
&

.1 .&1  1 /&1 ""1 &1 .	1 .&1 @A "#$ 
 $
"
		!!
	"!	$&

7

$11@A1364B326&

.K
S1 &1 .C  	!1 &1 '	L	"SB#1 & @A  $ !!!!	 
 Y
$ (	! 	 ."		 	&  #
   	!  !!  /?
(
&=	"
3@2A%5B5F

.K
S1 &1 
"<S '	L	"SB#1 &1 @FA& "	  	 
		 ! 

 !
!
!!"!	
	#$!	#:!
	"9!
!&Y!&3%Fj
F&

.K
S1 &1 .C  	!1 &1 '	L	"SB#1 &1 @A&  $ !!!!	 
 Y
$ (	! 	 ."		 	%  #
   	!  !!  /?
(
&=&	"&
&3@2A%5B5F&

.K
S1&1
"<S&1
!1&	"'	L	"SB#1&&1@5A&$!!!!	

#	9!9!9
S
	
	!$	%
!
	
7$"
!&&
	 
	&34@3A%36j62&

.
""G?!
!	#"GG@.?A@BA&(
-,B
F& M	 " /!+ "G-! ?	 !!  "  @/?A& /	 "
	$&

.1 &1 91 & @5A 
	S"  $ !!!!	% 

	
.
"

$ 	" 
	 
 	 	
$ #!!& 	 
	& & 	
 3 @6A1
6454p6F&

.1 &1 (!1 &1 91 & @A /B>!" 
	S"  $ !!!!	%

9>!	
z.
"

$	"!"$
$/	
	&	 
	&
&	
32@6A152p&

Q	!1 _&1 .
1 ]&1 S:1 Q& @6A B	"	 B$ 	$!! #$ 
.
%!
	1?!	!!1	"
	

	
#
""
 		!$ #$ .	! 
 	 	B 	$!!& 	 
	& & 	
1 5 @FA1
4Fp4F&

Q!
	1/&1
!	1.&1_

1=&1
#!
	1&1!1&1P1&1	&1.!	&1
(SS
&1>:.&1.!.&1,
	B	
!&19	1.&1&@5A&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

342

	
		"
!!
"
	&'(&Y!	
	&

Q:1 &1 1 &1 		1 &1 .1 &1 S	1 &1 >!1 &1 71 &1
P		1 & @4A  $ 	 	
! 
  (
"
	 $!!&

	 	
Q
&61 &&
!
':	
S	"'	:
	19!!	

$	 	
!1E#	"


Q$	1 &1 /91 & @FA  $ !!!!	 
  	
 
 	

!!!		"&	=$!!!!1@3A1B&

QKS1 .& @A .
"	 

	B"	"	 	 
		 ! 	  $
!!!!	%9!1"!
		"!

!
	&
	
	$
!
9		
	&

!!&?	 !D	
">
		!"	



	C&@>
	A

QRKS1.&1(!1&1	+	1&1.K
S1(&191&1_
1&1" 1=&@A
!!!!	  	 
		 ! 
 9 
	!
	 #$ 	$ 
! 
9	 	
	&=	"
&%&X-&6B55&&335&7

QKS1 .&1  1 >&1 .K
S1 (&1 	1 &1 " 1 =&1 	+	1 & @A !!!!	

	 "!
	 	 
		  	  $ !!!!	& 	& =&  $
!!!!&16@A124p4F&

!!
	1 & @A Y 
	! 	" !
 !
 !$&($! 1 ( >%
$"

$1	!	"
!6@A%B

!	1 &1 !	!	1 '.&1 !"1 .&1 ("!	1 '&1 !	1 '&1 
!
 1 =& @A1
B$  !!!!	 	" !: !!!!	 
 !B  
"



!
	1	 
	&!!!!& &11F6B33&

:$	$!!
&f
%XX999&!""&	XX

!!
	 &"& @4A >
!& " 	! 	 >
 			 	" >
	

$&
	%>	B"#1 
&F


1&1!"1.P&1
1YQ@5A$!!!!	
	


!		>S&	=$!!!!3%2j34
	S
	 
 
	
 
B

	 	"  
	 @A @552A X?Q
/"	! 
"	! 
 
 "
	! 
		"!!	#!
 
	"
!#B
9	"!I(!1'	1&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

343


	S
	

	

B

		" 
	@A@A&	 
		
	"
!
&(!1&
	S
	 

	

B

		" 
	 @A @A!
	!

!":$	!!"	S"X!:!!!!	&Q,X=.X.Q@A&
6!
	!		"!!!!	33&

	S
	

	

B

		" 
	@A@FA1	 
		
(
	
	
	!	551(!&
	S
	 
 
	
 
B

	 	"  
	 @A @A !	#
.		
Y!
!	&>Q54FB5B23BF366&
9	!1 =Y& @A& Y !
! 	 B$  !!!!	% 
	!"
	! 	


!	
$	"
!&=&	"&
&6@A%4j63&

("1 ="& @5A&   
	 	"  		 % 

	!
	"	!
"
	&=
		!!!
	(B!!&Y
">	:&
Y!	
	&

(1/&1"
1>&1>
1>&1@A&#
		"9

	"
!	!



"
	&=
	
	(
"
	15B2&
(!"1{_,!
	6&&	&

(1 ?&1 	"	 .&1 	 & .&1 .
	" &1 @6A& !	# " 
	
	"
! 
 9!9 !$!!% !! 	" 	"
 !! 	  
B
  !
!"$&!
&
	! &$&3@A%5j&

(	1 &1 1 &1 /		!
	
1 & @5A  $ !!!!	 
 !
$#	B#!"
#
"!			
7
&	=$!!!!3%33j65

(	:S1&@3A&!	
		

$	"!&>	

	9!	
	%
,
&!	1\%7!Y 
	>
"&

(
!1 .&1 @5A 
9 "
!  !" 9	"! 
  #	 (		!  
 z
!
<
 	@	!A&7$11@A16B5&

(!)	
1=&1.	!!1.&	"!!1'&@5A&f=
(J?%=
"
!
!	#&f

%XX-
)& &!X&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

344


(!)	
1=&1.	!!.&1#.&1'&!!&1@5A&!"!
	!




	 
		
 	


	
	9!9		&
	 
				"	

$3@5A%j4&

(!)	
1 =&1 .	!!1 .& 	" !!1 '&1 @A&  $ !!!!	 
 ?#	
Y!9
		"!	 !&=&	"&
&6@A%35B2&

(!!
  @A  
	 
 	 
		 

! 
  		 
 !9
!"
	!
!&

!!#$?	 !
 ,&

(:1&1=	1Q&1>1&1(1=&191(&_&1@A&#
	

	!
	"	


"!&1
!$!!	"	 
	5122B4&
(!	1 _&1 
1 ,&1 #:1 & 	" !
	1 Q& @55FA&  
	 #$
%	
  9&&	3%6j2&

($1 ]& @3A& !!!!	 
7 ! 
	 ) 
!$!! 	  $ !!!!	
@A&

!!&
(
$	)'*"*"!		&
(@A/>!
9	""#!& #%%XX999&#B!
9&

("!	1>&@55A1	 
		!!!!	
(
"!1?(B1>Q56B5BF2&

(			 " ,! 'Y1 )$ 1 .
"	 1  =1 ,		 1 
  @A
	" 	" 	" 9 		 
 

" 	" 	 
		 !$ j

	!  !!!!	 
 9 		 	 & ! 
 1

	! !!!!	1

#
1	:&

(			
	1Y&1.	1.&1($1=&1=
1&@2A%!:	"
$S"B>!"

7

	"
!	B$!!!!	@A1		"

!:
!!!!	%		=1%136B346&

(			
	1 Y&1 (
	1 =&1 '		 "	1 /& @3A&  $ !!!!	 ( % 	
!!!!	&	 
			%4j5&

(			
	1Y&1($1=&1!"1.&@3#A&)

7

!!	
$!!!!	@A&	 
	
7
@4A%452BF4&
(1'&11& @A!	#$!!!!	
 B!	

"
	

!	&=
	&(
"1F@A144BF&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

345


(*S1&1'	"
!1&1	"!1=&1.SS
	1&1
1'&1	"!1(&@4A!+	
7	 
	"! #!
 

#! @A 	 
 3& 	
! 	"  

	 
  
" $ 
 !	  
	 	 	 	"
			Q
9!	55B4&

(!1 /&1 Y"		1 &1 
9$1 &1 :1 & @A 
		 
 9 ! 	
!	"
"
	&	=6@A%B&

(!1 &1 _
1 &1 91 & @5A !!!!	  	 
		 ! 

'!9
	!
		&	 
		
3@A%35FB33&

(!1&1>$1(&1_
1&191&@A	 
		!
Y?!	
/
#
(
"
	%
!
!	""
(""1 .&1 @552A& '  ! 	! 
 
"	1  552 Y	 
	

		1

	"
1
	1?&

(
	1 &1 $"!1 (&1 Q1 &1 @A&  $ 	 
		 ! 
 9	

"
		"
	!
		Q
 
1	"&=
	
	(
"
	41B
&
(
!1&11&!1(&@A&!	! $!#
	!	

7

$&
9!(#!!1>

	1'1?

(
	1=&1!"1.&@2A	
		$!!!!	%
""

"" 
	 
 	! 	 
		 !
& 	& =&
$!!!!@A1p&

("
1&1.
!1/&1>	 	1=&1@5FFA"


$
" "@!	!A&
!"
!/
+
!133135B33&

J	!@AJ	!Y#!B	
&!		19S	"& #
%%XX999&)	!B	&
X9"#!&

&1&'
"<&(	! !!"
 	&I5F4&

$1/&11&1?1=&1@2A&$!!!!	
.'1.	""!	
	
	

!&	$@A16B2&

$1 & /&1 1 &1 ?1 =&1 ,
 &1 @3A&  $ !!!!	 
 "!	
	
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

346

	

!	"9	$
"
	!$!!&!	
	241336j36F&
<S&1 @5A&G
	16	$!"G.&"
,&
	&
>Q%54FBF3B5326B4B&

!:	1&(1/:1(&1_!	1(&1(
	!1/&1S:1_&@554AY'!%!!!!	


	B	(	!	"(
!!&
:
19"	&

1=&1
	1'&1		1&1>!1>&@FA! $
	!
 "
#!	$
!!!!	&(& !!!!		" 	
	& 	& =&$!!!!& %43j
FF

#S1/&1: 1&1'!:	1&1&@3A$!!!!	%/
k!

"	
	1	 	
$	$!!1	"
	!@(A&	 
			%4j&

 @" * !K
A1 @FA&  !! *
 !K
 F&
999&&!X!!
X	
BF&!&!!"=$&

!"1=&1 	"-!1=(&1-#1&1,	
1(&@4A?		$	
	 
		
"	
!!j9
:	""	&	 
	&.
"&k
9&1
163B662&
	
1&1
!1=&&1
!	1&	"(
	!1.&Q&1@FA&		
!!!!	

"!	9!9	&=&	&(
"&215FB6&

	
 1 .&1 (	1 =&1 Y	1 ._& @A  $ !!!!	 
 !	
!	
"!9
!
		
!!	&	=$!!!!2%6j4&

	
1 .&1 Y	1 ._&1 Q!	1 _& @FA 	 	 
		  $ !!!!	

	!	!	9?
		"?_!#!
"!
!!

	
	&>
!!>
	$%33j66&

"
1>/&1"$1=&1 91 =&1
	!1&1>:!1&1 @5A&Y 

		

"#	" %!!"$	"	!&=
	
	(
"
	41
F&
"
 > @A  
	 	" 
	
 9 

	  
 

"! 	" 

" 	"!$ 	% '	:#	1 .& 
9"!  $ !!	#$
		&	1>	1/	$

"
1>/&1(!1&@A !"

9

		
:	!	
!

	!
		"
"
	
	
#!9!$&/
#	 
	
@A%B&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

347


!1 =& @52FA& 
	
 "!
	 
"! 
 		! 	" 	!& Q9 ]
:%
./9 
-!#	1'&@2AY!$%

	zY.	F@jA%6j&

S1 &1 @A 
9"  	" 
 
 "
!j!
	! 
"	 	 

7

$&
	 
	&
7&	"&151@A1B5&

S1&1#1=&@6A>
!!$	$!!!	&=
911j&


"<SB
"<S1 .&1 @4A $"


$ 
 
	"!1 

!1 	" $B:! 

!
		&Y	"!141@3A1F5BF&


"<SB
"<S1 .&I >	 	1 =&I L1 '& =&I (
!1 .&1 @A 
	B
9 
	
	 	 9
 ."		 

	! ! 	 	"
 
 	"B! 	! 	"
		!
	 	!@"1
!		A&!	
!	"&51
@A13B3&


"<SB
"<S1.&I>	 	1=&I.
1'&1@3A$"

	"$!
	

$ 	  

	! 
 " @<1 	A @!	!A& 	% , 
!
 "
"


<1P
S@	A35B35&

O	1 Q& @55A&  :	
9" 	" 	 
		 
	%  



			"_
:
:!
"&


!1@A1B&

O	1Q&@553A&(
!
"!
	:	#

!$!!&	&'!
@"&A1

	"&!%=
	Y$	"
	!&
O	1Q&@553#A&		
!
		!
!%'!!!

! 
&	 (
"	! 
  		
	 $
! 
	 $!! 	"
! 	  	"   
	 @& 5B56A& .
	1 '	1
Q
 #&6&553

OO!1&1	"#1&1	!!
	1(&1 @A&?		! 	 #
	

	
 

"

"!%!!"$
	#

!&	=
$!!!!6134FB3FF&

!	#1&I>		1&I/
"1&I-#!1.&=&I=
1&I=!:1&I_
1&I
!	1&I .
"1 .&I .	1 .&I ._
	1&I ($1 =&I 1 .&I .	1 &I
!"1 .&1 @FA ?
7 ?Q(B 
7$ 
"% 
	""
!
	 
! 
 	 
7$ 	" !9 

7$ 	  $ 
!!!!	&	=
$!!!!11@4A16B632&
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

348



 1=&1Q"1.&1
	
1=&&1	:1&11Q&&1 !	1.&11&1<1
\&1#1&.&11.&1@A& !
	
	.
"!
	 
		
	" 	   	" !: !!!!	 
 
	 
 	 !&
	>	"#1&BF&

#1'&1	".&_
:1 @A%#! "	"
-"!!5B""
#$9
"!
_O	B/!!
	&.

&P&1516B3&%
&4X53B53FXX3&

	"!!!	" 
	


	@1!	/
 		A
   9 
 $ !!!!		  @5A >Q  436 F
3&(#
	Q
&5X5

"1&1.	1.&1_
	1&1Y!
:1>&1!	!1&@A!!!!	
	"!
!
	!


	
	!%" 
	
!$"	"S
	

!9		"	
	7&	=
$!!!!2@A%5FB&

	"!1Q,@3AS
		"		$%!B
BB	"

	!&F%
54j5F
$1/&1Q#:1,1S	1Y&@554A	$
	
		
	"(
	?!
!	"	
7$!!& !
	 
	
		
	
	"
7
11@A153B5F&

9!!	
B$	 	
!15&
	 	,&&"#!&999&
	 	&
1
E#	"
19S	"%&

#1=&1."
1&11&1'
	1&1
1&@A$!!!!	

>S	 !	 
"!% // !!
	! 	" 	$ !& >
!1 >

"& 	"
>
	&16@6A165B6&

:1 &1 !	1 ?&1 .
"	1 =&1 "  1 &1 >:1 & @55FA Y
" Y
	" 	" $1 55 
 6% 	
! 	" !!!& Y. ! 
  
 5&
Y.1

#
1	:

:1 &1 !	1 ?&1 .
"	1 =&1 "  1 &1 >:1 & @55FA Y
" Y
	" 	" $1 55 
 6% 	
! 	" !!!& Y. ! 
  
 5&
Y.1

#
1	:&
:1&1.
"	1&: " 1&@A&
	
	$	9!
!
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

349

			"
$&	%_-	&"!&&Y(
" $	%!	"

	!

 	&>(#!	1Y	
"1?_&4j6&

< " 	< "  Q+	& 	
 " 
 *
 @5A @( A& %XX
	&
	&
 &X
		"
!X 	&z"	`2F&

1 &1 ..	1 & @5A& fY #! 
	 

"% !!! 	" 
	"
	!& '

"
!
	1>
	1?	"_	"
&


$ 
 	 
		 
7

$ 	" !$ @A @55A /"	! 
 B
$ !!!!	%  e
" 
 (G1 !#X (
  Y
:!
 
1
(!!1(	!
1'&B
6%3j2
1 	" Y 	

	 "#!&  # 
	B	 	 	!
%XX! 
!&&!X!X !S
	X"!!X!&-!&

#1 &1 O1 (&1 ':1 &1 '	:	1  _&1 

 	1 =& @4A& /
#  
 
	
! !
	3&&&?	 !$
'	:@.	A1/	$1	"'1
1$&

1 _&1 _1 >&1 (BY
!1 & @A& 
	S	 		$ 	 	 
		
"!
	B:	%7
?99
:" &
&
	&25%6B6&

/(1 /
 	

	 $!! @/A 
 !&  # 
	B	 	 	!
%XX!&&!XX !
X&

:"
1 _& @A 	 
		 .
"	 9 / 	" 
 	!	& ""
#$	"9:"
&(!!&(!B4&>Q%54FBB36B34B&

	1&1	!
	1_&@6A	$/
 >
7/"
QY.$k.#"&
		"!!1Q&&
&(&1"&

:	1 ,&1  	1 &1 O1 (& @3A :	 	
 
	 	 
		 Y
)	!	/
#B!Y!
!!!!!	!&
	! !!!!	

9 		 	  ! 
 & 		
	 Y .		
	!@Y.A

#
1	:&>Q5B55B63B6&
%XX999&9&&
X!!!!	X!X"X#
	!X!
!X&"&
!!"&

1.&1@5FFA&.	
(Y !
	6&&'1
&36&
1(&1.	
1&11P&1/9$1&1=	S	1&1_1(&&&1@4A&&	%
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

350

 	 4% .
	& 
	#
	 
 Y
:	 /
  
  '

!!!!	 
 
  	
 		 (	 
	  	& #"
?	 !$(!!1#"1?	"_	"
	"Q9]
:1Q]1?&

#::1.&1,


 1_&1!1(&@554A&	 
		!!!!	


	"9	9		

	1!	
	%5j52&


			1 /&1 !!1 '&1 1 .& @3A 	" B$ 	" !:
!!!!	
	"!
!!!&(!!9!#!!>QB6224B233B


!)
-1 +	"!
!	#"""
"	!K@4A&
@FBA&(
-	""#$	!.	!$
		"	

$@	A&

:1.&1>		1Q&1/!!1?&1.

1&11&1_	1&1Y1=&1S9S:1
&1 	" #1 &1 @6A& 	$!! 	"  
	 
 
"

! 
 !!!! 	
#	9!$!!&Y&	"	
&6@5A%3B6&

S:1 =& @A& $1 ! 	" !! 
 		 !
! 	 


!&(
&2 
	 
	

 
!&"&%&B'!	"/&!&

&FF51&


!!1'&1=!:1&1(!1&191&@A$	 	
$	"#
		"
Y '

"(	 
 '! 	" ,#!% 
	 
  9!! & 	 
	  k
	
1321@2A16B2&


:!1 =&1 
 1 &1 @2A&  $ 	$ !!!!	 
 	  9 !$
!$!!&	=$!!%6j3&

 	
9"!>! #(&(!!1(	!
1'1?

-!1 =&1  P91 &1 (
!1 &1  	1 &1 -#!1 .=& @A '"
!	! $ "!#
	 
 
	 #! 
 
!
! 	 		" 9!& 	"
	 
	&!!!!&	".	&141@A1FBF2&

1]=1
!!71(&@A&	
	 9!9!"	!	
!&
!
&
	! &	"	
&6@A%5B&

 	1 &1 .1 =&1 /

1 & @A  Y (
 $ 	"7%  
	 	"

	
	$!&Q!
'
4@A%F5B55

9!! 	 
 B$ 	 	
! @A& 
	 	 "#! ,&1 E#	"
1
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

351

9S	"&%XX999&
	 	&
&
!
	 	
	
	Y	"!%XX999&!&
X

":1(&1_	1&1>:$1&1=O	!!
	1&1@2A&Y!9			"
9 	 B	 	 
		 !$!! 	$!! 
  9"! 
	$ 
9	& !
&

	! &$&34%56j6&


+	1&1!1\&1@A		! "
			!&	+!

	!	
!"!+	#	&.o& !+	{"."
#	1F1FB3&


1=&1?1(&@5A			!
$B#!"#
"!%		
"
	

"
	
	"!&	(
$4%F5jF5F&


!1 .&1 	+	1 & .
	
1 =& @A 	 	 
		  
 

	
!
"
	!$!!&=
	 
	&.	&@	!!A

#
1 '&1 
!!	1 ='1 
9"	1 .&1 @4A& 
 	" ! !
	! 
 
	&(
Q"?3152F2B525&
?&& 	 
		 (

	 	$ @552A 
 
	  !
	! 
 6 "
	 (B31

	&F1>!!
#!
		.!&Y!	
	1&

?Q(@ !
	
	

$1	"!$	"
	
!A@555A1
9"!
#
!
B$!!!!	1	
1?	"Q
	!	 
		(
1(!&

?QBYY(15&?	"Q
	!Y
"Y 
	
%Y	
 		 Y
"& ?	" Q
	! "
	1 	 	"  	!
	1
(!&
?	 1@A&




&
999&
9	
&
X
		X

o'o


?	"Q
	!@2A
	99!$&!!!	"
$
!$!B
9"
	&?QBY	 !1
1$&

?	" Q
	! '9
: 
	 	
	 
	  	 @554A _$

 (


&
%XX	&	X:$




X!XF&

?Q(@ !
	
	

$1	"!$	"
	
!A@555A1
9"!
#
!
B$!!!!	1	
1?	"Q
	!	 
		(
1(!&
,	 " .	1 &1 _1 & @554A .	  
	 " 
	 @('A 

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

352

!!!		"

	
7!!!1,.
	#%2463&

,	 " .	1 &1 -#!1 .=&1 @6A 	 B$ !!!!	  
!


	$"
	B#!"

7

!
	!	
	!&	 
	
7

	"131@2A164B64F&

,	 " -!1 =&1 $1 .&1 '	
9S1 &1 _

1 (&1  S1 =&1 !#$1 =& @6A&

#		 )	  	" )  !! 
 		$ 	 
"B#!"
	 
		!!!!	%Q?(!$!&!:	&6@A%3FB35&

,	 Y-:1 =1 ,	 /

1 .=&1 ,:$1 =&1 @5FFA 

 !"! 
	 (


	
	!& &

!!19!!
	! 
	1	!
 
		"!
	S$	!&)>
	$11@A15B2&

,	 P1 &1 1 .&1 
#
!1 .&1 	 	!1 =&1 -#!1 .=& @A
		 /
	"9 7
	 	  $ !!!!	% S
	 '
!
>!"
	(	!	!!
Q	"!&	 
		
36@A%25B26

,	 P1 &1 -#!1 .& @4A  
S
	 "	"	 S
	 
! 

"
	 	 B$ !!!!	 #!" 
	 
! 	 !! 
	 	 
&
	 
	&&	
13@A15p54&

,LS)SB
91 &1 ,	 B$1 (&1 .
1 .&&1 '-

1 /&1 @A& 	 
		
	$!!
#
9	
	! % !$!9	
	
	 
		!&=
	 
	.	5F14BF& 
,#1 &1 1 &1 -#!1 .=&1 ,	 " ,"1 /&1  	1 Y& @A
	! $ 
 	  	" 	
	B	  
! !! 
 		   9 
	"!	$&>
	 !
	!131@2A1F4B55&

,
	!1 '&1 >1 _&1 (!1 &1 =	S1 &1 91 & @A .
"	  

#
" !$ ! 
 9 !% ! !"$ 
  9	" 	  
! "

(&	 
		
%&X!366

,
	!1 '&1 	1 ..&1 (!1 &1 -#!1 .=&1 (1 /=&1 _
1 & @A
S
	 '
! 
  (

	 	 '!9 ) 	 
		!&
	 
	k	
1331@3A1523B525&

,
	1>Y&1
1&1
	#$1>Y1
11!
	11>
!:11	1/1
!1=@55A1$!!!!	%	 	
$"	!	"	!1
	""#$
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

353

> 	" '	:	 !!
! 
  (1 "&  
 ! 	"  
	1
(X2XB5X36&

,	'@4A?Q(X$	 Y
:	
%!!!!	
9!
	"
	!
	9	&,
	 
			1(!1'	
,	1 '&1 
!	1 &1 >*	 (& 	" . '& @FA&  

 
  	 
		
 
	

#9
"
	&!	
	@BA%4j62&

,OO!$1 & =1 .	$1 (>&1 /!!	1 .&1 "
	1 &1 (! 1 &1 /	1 (&1
/""	1 &1 >		1 &1  	1 @A /
# ! 
 	 9 !$ 	"  
#
" !$&Q1324%666B62&

Y'

	Q9
:@AY&	!"1Q	"!&
Y:1Y&1
!1(&1
	!1=&1,	"-!1=&1,	!!1.&1=	!!	1(&1_$1
 
	 _!!1 .& @A& 		 		$&  
	 #!! 
 		$
			
"B#!""!
	!
&	"!!!!&3@A16B4&

Y	1=J&11&1(
1&1'	1&@554A		
!	$
	

"
	!
	1
9
	" 	$ 
	 !
	 	$ 
 

	  @$	! 
A 		!&
)13F1@jA16B3&
Y	:1==&1=	!!	1=>&1>

-1.=&1_
1.&@A&"	
		"!!
	

		!	
	
	 
		
"!&	 
	.
"
6%6FB64&

Y!&"&!@.S	
		A%XX9!&"&!X#""&

Y '

	 Q9
: 
 @A Y& 	!"1  Q	"!&
 #
		%%XX999&9

	&
&

Y>@A
#9

&!!#%999&9#!"&
&/	 19S	"

Y	1&1-	!1&@A/>\%!$"	"
#1	:	"

"

7$!!!!		&&
	 
	&13F@3A1F4pF&

Y"1 >( @55FA .B?! ! 
   J$ .7 
 (
"  $
	 	
$&	=&
$!!!!&@6A%65B26& 
Y"1>(&1Y!	!1.&@552A1)$		
$	 	
!B	
7
!	")$	"
!&=&	&(
"&3%24j43&

UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
  References 

354

 
Y:1..1
1.1'"1/&1'1=@FA&."!
	:	

			&B		
	=.	21	
&%4B5&

Y!1 /&1 "!$1 &1 	"!1 & @2A 8		  	 
		 #"	!
	" !
 ! 	  
"
	 
  	" 
 

"!&; .	

&!(
-6&>"
"%	"?	 !$	"&

Y
" >	:& @5A& Y 	"  	% ! 
	 
	"9 !
! 	"
"
	

	!&Y?		$1	!
1	"Y	&Y!	
	&
5F&
Y
" !
! 	! @YA 	"  Y
" >!	!! 
	 
 !	#
 
	 @Y>A @A  /	
! /! (


%  

 
		 	"

	!	""&%XX999&


&
X

Y
" !
! 	! @YA 	"  Y
" >!	!! 
	 
 !	#
 
	@Y>A@A/	
!/!(




,	@
A

			"
		""&%XX999&


&
X

Y
"!
!	!@YA@A/	
!/!(


%"	&
%XX999&


&
X
 
UNIVERSITAT ROVIRA I VIRGILI 
ENVIRONMENTAL MANAGEMENT IN AGRICULTURE BASED ON WATER AND CLIMATE CHANGE ASSESSMENTS : TOOLS FOR DECISIONS MAKING 
BY LIFE CYCLE APPROACH. 
Maria José Amores Barrero 
Dipòsit Legal: T 1552-2014
